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Introduction
Equine sarcoids are the most common skin lesions
in equine (Chambers et al., 2003). They occur in
horses, donkeys and mules (Knottenbelt, 2003). A
higher incidence in donkeys and mules is reported
(Yu, 2006). Most of literatures showed no age or
sex predilections of equine sarcoid (Mc Conaghy
et al., 1994; Brandt et al., 2007). ). But in a study
by Reid et al. (1994), both age and gender were
seen to have a significant influence on the devel-
opment of sarcoids in donkeys especially in age up
to 15 years old. The most common sites recorded
for sarcoid infestation are the ventral body regions,
head, neck and all body regions, which contain thin
skin layer (Teifke and Lohr, 1996). Sarcoids can
occur either as a single lesion or in clusters (Foy et
al., 2002). Many lines of evidence suggested the
involvement of an infectious agent in the develop-
ment of equine sarcoids. Based on sarcoid appear-
ance and pattern of spread, the first report
suggested a virus origin for the sarcoid tumors
(Jackson, 1936). Other investigations suggested
that bovine papilloma virus is the main etiological
agent of equine sarcoid (Reid et al., 1994; Nasir
and Reid, 1999; Carr et al., 2001; Martens et al.,
2001; Chambers et al., 2003). Equine sarcoids have
six distinct clinically recognizable types include:
occult, verrucous, fibroblastic, nodular, mixed and
malevolent sarcoids (Goodrich et al., 1998, Marens
et al, 2000; Knottenbelt, 2005; Bogaert et al, 2008).
Treatment of equine sarcoids has always been
challenging for the veterinarians due to the variable
clinical presentation of the lesions and the frequent
local recurrences. Both surgical and non surgical
techniques have been described with variable suc-
cess rates. None of the current treatment techniques
for equine sarcoid  have been proven to be 100%
successful (Marti et al., 1993).
The available literatures lack information re-
garding sarcoid types in donkeys and their treat-
ment especially with Bacille Calmette-Guerin
(BCG) vaccine. This study aimed to study the main
types of sarcoids and the effeciency of different
types of treatment methods on the common forms
of sarcoids affecting donkeys.
Materials and methods
The present study was carried out on 100 donkeys
suffering from lesions suggestive of equine sarcoid.
The animals were of both sexes (43 males and 57
females) and of different ages ranged from one year
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to twelve years old. Donkeys were admitted to the
Veterinary Teaching Hospital, Assiut University
and to the Veterinary Unites in Assiut Governorate
during the time period between 2008 and 2010. The
types, size, multiplicity and anatomical location of
the lesion were recoded for each animals.
Treatment of the cases: 
According to the characters of the sarcoid and na-
ture of the affected area, one of the following treat-
ments was used:
Surgical excision of the sarcoid with or without su-
turing of the wound:
Surgical removal of the sarcoid lesion with suturing
of the wound after resection was performed in 50
sarcoids affecting 37 donkeys. This technique was
performed where a sufficient amount of skin was
present around the sarcoid lesion. The technique
was performed under effect of Chloral hydrates/
barbiturates combination. Chloral hydrate 10% was
injected intravenous in a dose rate of 50 mg/kg b.w,
followed by thiopental Na 2.5 % in a dose rate of
5mg/kg b.w; anesthesia was maintained by
thiopental in a dose rate of 1 mg/ kg. b.w (Hall et
al., 2001). Surgical excision of the sarcoid was per-
formed under complete aseptic condition as an or-
dinary procedure. In cases where the skin around
the lesion was deficient to be sutured, the wound
was left opened after resection of the lesion. 
Injection of the sarcoid by live attenuated BCG
vaccine:
This technique was performed in 20 sarcoids af-
fecting 20 donkeys. Sarcoid were located at the
eyelids in ten cases, cheek in one case, chin in one
case and limbs and trunk in eight cases.
The animals were treated with corticosteroid
(Dexamethasone in a dose rate of 0.5mg /kg. b.w
intramuscularly) as a pre-medication to avoid ana-
phylactic shock of BCG (Knottenbelt and Kelly,
2000). The area of the lesion was prepared asepti-
cally and BCG vaccine was injected into the tumor
mass and in the junction between normal and neo-
plastic tissue in a dose rate of 1ml/cm3 tissue. Four
injections were performed with two weeks inter-
vals (Knottenbelt and Kelly 2000; Komaromy et
al., 2004; Hamann and  Grabner, 2005). Follow up
of the cases was performed and results were
recorded.
Histopathological examination:
Samples from the lesions were collected and fixed
in 10% neutral buffered formalin and then embed-
ded in paraffin by routine methods. Sections (4 μm
thick) were stained with haematoxyline and eosin
(HE) (Bancroft et al., 1996).
Results
In the present study, a total of 123 sarcoids affected
100 donkeys were studied. Distribution of sarcoid
according to age and sex were presented in table 1.
Table1. Distribution of sarcoids according to age and sex
Clinical examination findings
The following were observed after precise clinical
examination for the types, size, multiplicity and lo-
cation of sarcoids:
Types of sarcoids 
According to the gross appearance, four types of
sarcoids were recorded in the present study. These
types included: Fibroblastic sarcoid, which were
characterized by large masses with ulcerated sur-
faces and were often covered by necrotic debris
(flesh appearance). Nodular sarcoids that were
characterized by presence of firm well defined sub-
cutaneous spherical nodules and were covered by
grossly normal skin. Verrucous sarcoids,  charac-
terized by presence of  rough hyperkeratosis on the
surface with prominent scales (warty appearance).
Mixed sarcoid had a mixture of two or three types
of the above mentioned sarcoids  (Table 2 and Fig.
1).
Size of sarcoids 
In the present study, sizes of the sarcoids were var-
ried from a very small mass as those observed
around the eyelids, to a large mass that recorded
mainly around the axilla.
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Multiplicity of sarcoid.
Single or multiple sarcoid lesions were detected at
different areas of the animal body ( Figs. 1E, 1F).
Location of sarcoids 
Sarcoids were found on  head and neck; fore limbs;
hind limbs; trunk; tail; genital, para-genital and per-
ineal regions (Fig. 2). 
Results of histopathological examination
Histopathological examination of the HE stained
sections of sarcoids revealed typical characters of
equine sarcoid in the form of epidermal hyperpla-
sia, hyperkeratosis and elongation of rete pegs.
Some examined sections showed ulceration of the
epidermis. The dermis was infiltrated with lympho-
cytes and neutrophiles as well as thrombosis of the
blood vessels were found. Moreover, fibroblast
cells were observed in different areas of the stained
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Table 2. Types of sarcoids recorded in the present study (100 cases)
Fig. 1. Sarcoid in Donkey:  A) Verrucous sarcoid located on the neck. B) Mixed sarcoid (nodular & verrucous) on the
ventral abdomen. C) Fibroblastic sarcoid located on the metatarsal region. D) Nodular sarcoid located at the mandible. E)
Single fibroblastic sarcoid at the medial canthus of the eye. F) Three fibroblastic sarcoids on the distal forelimb region.
sections. The fibromatous growth showed hemor-
rhage and infiltration with neutrophils and
eosinophils. The inflammatory cell infiltration was
extended to the underlying muscles (Fig. 3).
Follow up of the treated cases
In 39 sarcoids out of 50 (78%) cases treated by sur-
gical resection of the sarcoids with suturing of the
wound after resection of the sarcoid; recovery and
healing of the wounds were good and no compli-
cations regarding wound healing were observed.
Wound lip dehiscence and recurrence of sarcoids
were recorded in 11 sarcoid out of 50 (22%). In the
cases treated by surgical resection of sarcoids and
the wound was left opened without suture, the re-
covery in 37 sarcoids out of 53  (69.8%) was good
and complete wound closure was obtained within
two weeks after surgical resection of the lesions,
while recurrence of sarcoids were recorded in 16
cases out of 53 (30.2%) cases. 
Sarcoids treated by BCG injection revealed
complete regression and disappearance of 12 sar-
coids out of 20 (60%). Eight sarcoids remained
without regression (40%) (Fig. 4).
Discussion
Equine sarcoid is a fibroblastic tumor of the skin.
It is the most prevalent equine skin tumor and can
affect all equidae (Vanselow et al., 1988). Sarcoids
are considered to be common affection of donkeys.
In the present study, sarcoids were recorded and di-
agnosed in 100 donkeys. The mean age of sarcoids
development is 3.5 to 4 years (Studer et al., 2007).
A gradual increase in incidence is observed up to
the age of 15 years, followed by a decreasing inci-
dence (Mohammed et al., 1992). In the present
study, the highest incidence of sarcoids was
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Fig. 2. Location of finroblastic sarcoids. A) On the prepuce. B) On the axilla. C) Periocular sarcoid. D) On the chest. E)
Om the metacarpal region
recorded in donkeys of 3 – 7 years old and the low-
est incidence was observed in donkeys less than
three years old. An obvious reason for this age dis-
tribution has not been demonstrated yet (Tor-
rontegui and Reid, 1994). Although recent studies
suggest that there is no significant sex or age
predilection for sarcoids predispositions (Knotten-
belt, 2005), in the present study female animals
were more represented than males. Equine sarcoids
have six distinct clinically recognizable types in-
cluding occult, verrucous, nodular, mixed and
malevolent sarcoids (Martens et al., 2000; Knot-
tenbelt, 2005; Bogaert et al., 2008). In the current
study, four types of sarcoids were diagnosed and
recorded in donkeys. These included; fibroblastic,
nodular, verrucous and mixed sarcoids. Fibroblas-
tic sarcoid was the most common type recorded in
the present study. This may be due to this type of
sarcoids occurs at sites of previous trauma (Knot-
tenbelt, 2005) and can evolve from any other type
after accidental or iatrogenic manipulation, includ-
ing biopsy (Knottenbelt et al., 1995, Foy et al.,
2002). Mixed sarcoid was less common type affect-
ing donkeys in this study. This type of sarcoid can
represent transient state between the verrucous/oc-
cult types and fibroblastic/ nodular types (Pascoe
and Knottenbelt, 1999).
Predilection sites of fibroblastic sarcoids in-
clude the groin, eyelids, lower limbs, coronet and
sites of other sarcoids lesions subjected to trauma
or insult (Knottenbelt, 2005). In the present study,
fibroblastic sarcoids were detected  on limbs, head,
neck, chest, Abdomen, wither, genital and paragen-
ital regions. Nodular sarcoids were most commonly
observed at the eyelids and groin region (Hamann
and Garbner, 2005). In the investigated donkeys,
nodular sarcoids were recorded on periocular, nose,
mandible, elbow, abdomen, penis and perineal re-
gion. Typical locations of verrucous sarcoids are
the face, neck, groin and axilla (Yu, 2006). They
rarely occur on the distal extremities but may
sometimes affect the coronary band (Knottenbelt
2005). In the present study verrucous sarcoids were
recorded on chin, neck, chest, shoulder, fore limb,
and metacarpal region. Mixed sarcoids are a mix-
ture of two or more types that can develop at any
site especially on the head, axilla and groin (Knot-
tenbelt, 2001). In the present study, mixed sarcoids
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Fig. 3. Micrograph for sarcoids in donkeys  A)  Hyperplasia of the epithelium. B) Elongation of rete pegs. C) Ulceration
of the epithelium (arrow) inflammatory cell infiltration and thrombosis. D) Fibromatous growth in the dermis.
recorded affecting cheek, neck, axilla, fore limb
and ventral abdomen.
Histopathological characters of sarcoids had-
been previously described and characterized by
dermal proliferation of fusi form or spindle shaped
fibroblasts forming whorls or interlacing bundles.
The epidermis was reported to show hyperplasia
and hyperkeratosis as well as rete pegs formation
in the majority of the cases (Pulley and Stannard,
1990; Marti et al., 1993). Ulceration and inflam-
mation of the epidermis were seen in equine sar-
coids (Williams et al., 1982).
Histopathological examination of the stained
sections in this study revealed typical characters of
equine sarcoids represented by epidermal hyper-
plasia, hyperkeratosis, ulceration and elongation of
rete pegs. Moreover, fibroblast cells were found in
different areas of the slides and inflammatory cell
infiltration was extended to underlying muscles.
There is a wide range of treatment methods
available for equine sarcoids. None of these meth-
ods has shown to be universally effective in elimi-
nating sarcoids. The treatment modality selected is
determined by location, size and aggressiveness of
the sarcoid as well as by clinical experience, and
the availability of services, equipment, and facili-
ties (Marti et al., 1993; Carstanjen and Lepage
1998).  Different surgical approaches had been re-
ported, including excision, cryosurgery and Co2
laser surgery. Other common non surgical treat-
ment methods of equine sarcoids were chemother-
apy, radiotherapy and local immunotherapy
(Bogaert et al., 2008). According to size, charac-
ters, location of the swelling as well as the available
equipment, treatment of sarcoids in the present
study was performed by surgical excision of the
swelling with or without suture of the wound after
excision and by injection of BCG intra-lesion.
In the cases treated surgically, 69.8 % – 78 % of
the treated sarcoids did not recurrent throughout the
time of follow up. This was considered a satisfac-
tory success rate. However, this success rate could
probably due to the seat of the sarcoid and removal
of a wide margin of normal tissues around the sar-
coid to avoid the recurrence of the lesion. This was
in agreement with previous results obtained by
(Martens et al., 2001). In 22 – 30.2 % of the sutured
wounds, recurrence of sarcoids during the period
of follow up has been observed. This could be at-
tributed to the infiltrative nature of the sarcoid and
auto- transplantation of tumor cells during the sur-
gical procedure as well as proliferation and expres-
sion of latent virus resulting in growth of the tumor
(Bogaert et al., 2008).
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Fig. 4. Effect of BCG injection on sarcoids. A) Periocular nodular sarcoid, before the first BCG injection (Day 1). B) The
lesion just before the second BCG injection (Day 16). C) The sarcoid was regressed and the fourth BCG injection was ad-
ministrated (Day 46). D) Complete regression of sarcoid (Day 76).
Bacille Calmette-Guérin is an attenuated strain
of mycobacterium bovis that has the ability to stim-
ulate the immune system to induce phagocytic ac-
tivity, and to initiate an antibody response to
heterologous antigens in various tumors (Marti et
al., 1993; Komaromy et al., 2004). Periocular sar-
coids are most responsive to BCG treatment with
local control rates up to 100 % while sarcoids on
the limbs respond poorly to BCG treatment.
(Theon, 1998). In cases treated by BCG injection
in the present study, all periocular sarcoids and sar-
coids of chin and cheek showed regression and dis-
appearance while all sarcoids affecting limbs and
trunk were not responding to BCG treatment. The
success rate is mainly depend on tumor size and lo-
calization  as reported by Klein (1986), and on the
type of sarcoids. The periocular sarcoids of the
present study were of the nodular type, which was
respond to BCG injection. Other types of sarcoids
as fibroblastic, verrucous and mixed are poorly re-
spond to treatment by BCG (Knottenbelt, 2003). In
the present study,  although sarcoid of chin was of
verrucous type and sarcoids of cheek was of mixed
type, they respond to BCG treatment, this may be
due to small sized of these swellings (Klein et al.,
1986).
Conclusion
No great difference was observed between donkeys
and horses in their affection with Sarcoid. Different
types of sarcoids (Fibroblastic, nodular, verrucous
and mixed) were diagnosed and recorded in this
study. The most common affected body areas were
the abdomen, periocular region and genitalia. Sur-
gical excision of the swelling and BCG injection
intralesionally were used as available treatment of
sarcoids with satisfactory results. BCG injection is
highly effective treatment for periocular sarcoids.
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